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BACKGROUND OF THE INVENTION 
i Field of the Invention 

, t to the field of data communication systems. More 
This invention generally relates to the field 

• sents impr0 ved method for exchanging data rate information 
particularly, the invention presents an impro 

across a packet-based network. 
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2 . Priority Information ^ 

^p.sen.appUcaUonc^sdo^c priority,^ 35 U.S.C.S. U 

• N 60/21 1 821 filed by the same inventive entity, Jovanovic el 
; u.s.Provisiona.AppncaUonNo.60/211,821, Data/FaxT «ion 

15 W Across a Packet-Based Network." 

0 

3. Descnpn in 

WM. the unprecedented grow* of the mteme,, as well 

, , ri es the Switched Te.ephone Netwo* (»») - «*- - 

technologies, the runuc 

f H,t» traffic Customer premise equipment (CPE) nav 
20 communication infrastructure for data traffic. rterasare „ow 

, „ fot „ mvK facsimile machines and modems, are now 
nation capabilities, such as, for examp 

acconnectivitytoremotelocationsandsupportdatatraffic-spo, 
infrastructure to provide connectivity 
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PMstniry^o^ 

* «f data traffic across PSTN 108. As 
PIG 1A depicts the conventional transport of data traffi 

, t rvv 102B are respectively coupled by 
• mr 1A local CPE 102A and remote CPE 102» ar 
indicated m FIG. 1 A. office (CQ) 

, local loop) to a telephone service provider 
iocal access (i.e., local loop) communi cation capabilities to 

^ 1<U« rPEs 102A, 102B are equipped with dial-up comm 

md ,» pa.cu.ar ,e V, 4 , «. , - — " ^ press,, incorporated * 

iQQft the contents of which are herein expressly 

- Typicauy, switching 

« „ Pitching mechanism in the local CO 104A. 

which accesses a switching m 
* ■ taMishes an internee tnu* connection to a remote swttch in the rem 

t — M,aWlSh ' (e CPE 1MB . Upon achieving connectivity between 

i, ^Bcorrespona.ng^aia.caremoteCTEm 

J the local CPE 102A an, remote CPE l«B, a — dedicated, cir 
chaIBK , iz ed h—ises.h.ishedfortheaurationofUieca,, 

Itthe .oca, and remote CPEs I«- - — — ^ 

„■ u men modulated in an anaiog fom suitable for 

scanned from the imaghig portion >s men 

,he local loop wires and ultimately conveyed to the diate 
emission across the local P ^ ^ ^ 

2 „ machine. The transmission between the local CPE 10 102A, 102B are modems, the 

■ hal f duplex mode. Similarly, if the local and remote CPEs 102A» 

,n half-duplex m ^ ^ ^ form s01table 

digital data received from a connected computer th 
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for — across the .oca, ,oop wires and ultimately conveyed ,o the dia.ed modern, to 
such a case, the transmission between .he local CPE ,02A and the remote CPE U» operates 
in full-duplex mode. 

« . . in thp llt5e of PSTN 108 to accommodate data traffic. 
There are, however, drawbacks m the use 01 ranx i« 

5 For example, performance prob.ems arise because data calis do „o, use the voice bandwidth 
efficient*. Data traffic tends to be bursty in native and most of the time a data connection is 
„„, actuaily transmitting data, it is simply reserving the connection in case it might use it. In 
addition, PSTN 108 was designed with the assumption that a relatively short cal. set-up time 
3 would be followed by a large amount of voice data being transferred. However, for data 
,P transfers, the caU set-up time in the PSTN 1.8 is very long relative to the length of the 

I inaivi dual da* transfers. This is exacerbated by the fact that, in order to minimize latency 
f caused by call set-up times, most users leave their telephone connections off-hook for the 

II entire time of the session, which may last several hours. 

t to an effort to alleviate some of these performance issues, telephone service providers 

| hav e devdoped Packet-Based Nenvorks (PBN) on top of the PSTN 108 inf—re to 
tadledata traffic. FIG. IB illustrates the conventional transport of data traffic across PBN 



110. 



As depicted in FIG. IB, local CPE 102A and remote CPE 102B are respectively 
coupled by local access to loca. and remote COs 104A, 104B. In turn, local and remote COs 
20 104A, 104B are coupled ,„ local and remote gateway mechanisms (GWs) 106A, UO. via 
PSTN 108A, 108B, respectively, local and remote GWs 106A, 106B are configured to 
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demodulate the analog data traffic reeled from the .oca. and remote CDs IMA. 1MB into 
digital data and redirect the digital data toPBNUO. 

Prior to conveying the digital data over the PBN 110, communication protocols, such 
as, for example, the aforementioned V.34 protoco!, establish a loca! communications session 
; between the local CPE 102A and local GW 106A and a remote communications session 
between the remote CPE 102B and remote GW 1MB. I. order to ensure proper operation and 
data transfer between the respective CPEs 102A, 102B and GWs IMA. 1MB. these local and 
remote sessions include various handshaking, negotiation, and training procedures (e.g., V. 34 

i'3 

,1 Phase 2, Phase 3). 

2 in particular, the V.34 protoco. provides for the exchange of information sequences 

I between the loca, CPE 1.2A and GW 106A and the remote CPE 1.2B and GW 1MB during 
S sta rt-up, re-training, and re-negotiation sequences. These information sequences reflect the 
li capabilities of, and the modulation parameters (e.g., MP, MP, sequences) supported by, the 
fj loca. and remote CPEs 102A, J02B and the local and remote GWs IMA. 1MB. Embedded 
, I in the mediation parameter sequences, are the maximum data signahng rate support by the 
local and remote CPEs 102A, 1MB and the local and remote GWs IMA, 106B. 

As such, prior to establishing the local and remote sessions, the maximum data 
signaling rates between the local CPE 102A and GW 106A and between the remote CPE 
!02B and GW 106B are exchanged and negotiated in order to determine the most suitable 
20 data signaling rates, there exists the possibility, however, that the most suitable data 
signaling rate between the local CPE 102A and GW 106A and the most suitable data 
signaling rate between the remote CPE 102B and GW 106B may be incompatible. At best, 
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such incompatibility may result in sub^ima. data —.ion performance. At worst, such 
incompatibility may result in the loss of data. 

SUMMARY OF INVENTION 

5 Methods and apparatirses consistent with the principles of the present invention, as 

embodied and broadly described herein, provide for a method of exchanging source-to-sink 
data rate information across a packet-based network. The method includes receiving, by a 
firs, gateway mechanism coupled to said network, data rate information from a first 
'I, communication device that is configured to operate as a source, sink, or bom. The method 
u ,4 then determines a first data signating rate be^een the firs, communication device and the firs, 
S gateway mechanism. Similarly, a second gateway mechanism receives data rate information 
In from a second communication device m is also configured as a source, sink, or bom. The 
» method men determines a second data signaling rate between the second communication 
B device and the second gateway mechanism. The firs, gateway mechanism forwards the data 
J rare information containing the firs, data signating rate to the second gateway mechanism and 
the second gateway mechanism forwards ,he data rate information confining me second data 
signaling rate to the firs, gateway mechanism. The firs, communication device and the first 
gateway mechanism determine a maximum compatible source-to-sink data rate based on the 
first data signating rate and tire second data signaling rate received from the second gateway 
2 0 mechanism. The second communication device and the second gateway mechanism 
determine a maximum compatible source-,o-sink da,a rate based on me second data signaling 
rate and the first da,a signaling rate received from the firs, gateway mechanism. 
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BRIEF DESCMPTION OF THE DRAWINGS 

FIG. 1 A depicts a functional block diagram of a PSTN-based communication system. 
FIG. IB depicts a functional block diagram of a PBN-based communication system. 
FIG. 2 depicts a signal flow diagram, constructed and operative in accordance with an 
embodiment of the present invention. 

FIG. 3 depicts a flowchart, illustrating an example operation of an embodiment of the 

■S present invention. 
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DETAILED DESCRIPTION OF THE INVENTION 

J* The following detailed description refers to the accompanying drawings that illustrate 

U embodiments of the present invention. Outer embodiments are possible and modifications may 
J be made to the embodiments without departing from the spirit and scope of the invention. 
Therefore, the following derailed description is not meant to limit the invention. Rafter the 
scope of the invention is defined by the appended claims. 

According to an embodiment of the present invention, as indicated in FIG. 2, a ftat (or 
,„cal) commumcation device transmits modulation parameter information containing data 
20 signaling rate information to a first (or local) gateway mechanism. Similarly, a second (or 
remote) communication device transmits modulation parameter information containing data 
signaling rate information to a second (or remote, gateway mechanism. The data signaling 
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iat einforma«,onforboth,hefi ^ 
sink data rate. After determining - compatible da* ^ 

• * Srs. ga.eway mechanism accordingly — me moduUtion p 
dev.cc, me firs, gateway ^ 

.• ,„.h« second gateway mechanism. Similarly, an 
Ration tome second g 

data rate with .he second — 

— ti,e modulation paramcer information .„ *e * 



mechanism. 



z — - — — — - - te sKond 8 ::i 

• amines the nuvximum compatible source-.o-s.nk 
"i »..fir<rtoatewaY mechanism determines menu* 

w mechamsm, the first gateway f „ marion to the first 

i >■ , = m ds the modulation parameter information to 

,g data rate and according* sends the 

I . ,. ndevice mesentmodulattonparametermformafionwillbcusc 

commumcationdcvice. „ capaMities of t he firs, 

f .compatible data signahng- ma. *s device , ffl d 

- j • + v, P fiwt gateway mechanism, toe seconu 

£ — ^le palter receiving die mod-on parameter 

I -second gateway mechamsm. m Idee 
l? nation from die first gateway mechanism, sec 

to cink data rate and accordingly sends mc 
te maximum compafib,e source-to-sn, da, 

paIa me,er information ,0 the second communication device. 

• •„ be used <o determine a compatible data signahng rate that takes 
Mormauon will be used » don device me second ga«way mechanism, the firs. 

the capabilities oftesecond communication device, <h 
20 communic,iondevice,a„d.hefirs,g,ewaymechanism. 

to .his manner, ,he firs, and second ga,eway mechamsms are 

(rom each other before settling on a source-to-smk 
receive modulation parameter information from each 
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-i"***"*"* „ local „ ^ wi,i be - <o simpH* - 

It is to be noted, that the terms local ana 

• , f.henresentinvention.Itwillbeappree.atedthat, 

• - rt ftVip embodiments of the presennuvci 

5 foregoingdescnpuonoftheembo x mode , of the 

• ArsAct* mav transmit data in halt- or run u v 
becauS e — canon devces may ^ 

tenns W and W » - ft ' Mf 

^slymdieatedomerwise. rf ^ ^ 

° „0 3 illustrates process 300, constructed to provrd 

' iy , ;a the oresent embodiment. As 

r negated dunng me start-up, retram, ^ ^ ^ 

^ , irPElOlAreceivesmodulationparametersignals.mdicaUve 

u local CPE lWArew information includes 

* the local GW 106A. The local data signaling rate inform 
IjJ information, from the local uw 

^ ,ii m>T3 1A2A As noted in flu. A u» u 

J ^rmaUonre^in^eratessu.portedby^localCPE^A. 

• * ^localCPElOIAmaybereprcsentedbyMPAC 
Simi.ar.y.inb.^^.i.B.meremoteGW^r ^ 

— — * fomte ™ ^remote 
..si^rate — — — - ^^Z^ 
20 CPE 102B. As noted m HU. A U1C 
may be represented by MPbc 
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„ B375A, process 300 ^ 

• mp» from remote Gw luo». 

MP „ pI oc ffi s 3 .0aova»ces t o b .oc k B ' ^ 9* 

tablc *B3 M Me 1 aVs th e^— rfGWW 




in block B3«B.P™ ^ ^ tf QW 106Bhas 

co^thereoeiptofMPv ^ ^ ^ ^ B385A> determines a 

„ loC al CW has received MP. P- ^ ^ ^ ^ ^ 

a « toP «-» , »** W * 4 * . . wellasfce received. oca! data 

jj maximum 8011106 

3 ,.ito thereby mmimizinB me I )0SS,b ' lltyO ° S . ^„, ation parameter 

U, nemorkUO.merey ^ ^ B ^ moaul a»on p 

P— 300 ^ . _ M information conveyed to the 
cinn The modulation parameter mi 
informal to me .oca! CPE «*• * ^ capabffitie8 o( iocal 

, a as weU as other information res 
loral CPE IMA *« 35 0 e ._ mp,). Similarly, process 

. Tjrp ?\ and remote Lr£ v 
0W1WW ^^«" F ■ '^.^^onpararneterinformanon. 

20 — < —'* ^aslc^GW^-byM^ 

the remote CPE 102B, which includes 4max as we 
F1G2) andremo,eCPE lM B(i.e.,MP»)°^ 
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Finally, in block B395, process 300 allows for data transfers to occur between the local 
CPE 102A and remote CPE 102B at the maximum compatible source-to-sink data signaling rate 

It will be appreciated that for half-duplex transmissions, such as in the case of CPEs 
102A, 102B configured as facsimile machines, the maximum compatible source-to-sink data 
signaling rate 4ux achieved by process 300 may be used by bom CPEs 102A, 102B. That is, 
during the time interval when CPE 102A operates as a source, CPE 102 A transmits to CPE 102B 
at rfMAX and during the time interval that CPE 102B operates as a source, CPE 102B transmits to 
CPE 102A at iMAX- 

iff It will also be appreciated that for full-duplex transmissions, such as in the case of CPEs 

| 102A, 102B configured as modems, process 300 may be used to possibly determine two values 
f for (/max (i-e-> <*maxa and iimaxb)- Because CPEs 102A, 102B both operate as sources and sinks 
S concurrently during full-duplex operations, me maximum compatible source-to-smk data 
3 signaling rate „„„ when CPE 102A transmits to CPE 102B may be different man the maximum 
I compatible source-to-sink data signaling rate *ux when CPE 102B transmits to CPE 102A. As 
such, process 300 may be used to determine one value when CPE 102A transmits to CPE 102B 
(i.e., <*maxa) and process 300 may be used to determine another value when CPE 102B transmits 

to CPE 102A (i.e., </maxb)- 

It will be apparent to one of ordinary skill in the art that the embodiments as described 
20 below may be implemented in many different embodiments of software, firmware, and 
hardware in the entities illustrated in the figures. The ac.ua. software code or specialized 
control hardware used to implement the present invention is not limiting of the present 
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invention. Thus, the operation and behavior of the embodiments will be described without 
specific reference to the actual software code or specialized hardware components. The 
absence of such specific references is feasible because it is clearly understood that artisans of 
ordinary skill would be ab.e to design software and control hardware to implement the 
5 embodiments of the present invention based on the description herein. 

Moreover, the processes associated with the presented embodiments may be stored in 
any storage device, such as, for example, non-volatile memory, an optical disk, magnetic tape, 
or magnetic disk. Furthermore, the processes may be programmed when the system is 
3 .nanufacn.redorviaacomputer-readablemediuma.a.a.erdate. Such a medium may include 
10 any of the forms listed above with respect to storage devices and may farther include, for 
I example, a carrier wave modulated, or otherwise manipulated, to convey instructions that can 
?I> be read, demodulated/decoded and executed by the system. 

h The foregoing description of the preferred embodiments is provided to enable any 

I person skilled in the art. o make or use the present invention. Various modifications to these 
,1 embodiments are possible, and the generic principles presented herein may be applied to outer 
embodiments as we.1. For example, the invention may be implemented in par. or in whole as 
a hard-wired circuit, as a circuit configuration fabricated into an application-specific 
integrated circuit, or as a firmware program loaded into non-volatile storage or a software 
program loaded from or into a data storage medium as machine-readable code, such code 
20 being inactions executable by an array of logic elements such as a microprocessor or outer 
digital signal processing unit. 
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As such, the present invention is not intended to be limited to the embodiments shown 
above but rather is to be accorded the widest scope consistent with the principles and novel 
features disclosed in any fashion herein. 
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